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ABSTRACT 

This project has been directed towards the 
development of procedures for assessing children's curiosity. Better 
procedures are needed to reach one of the long-range goals of Center 
Program III: an understanding of the relationship of curiosity to 
academic achievement and other cognitive skills^ styles and motives. 
This paper reviews briefly some existing cariosity assessment 
procedures and reports the development of two new measures: the 
Behavior Profile (BP), used by teachers to rate curiosity (BPC) , 
achievement strivings (BPA) , and achievement blocks (BPB) : and the 
Incongruity Game, used to make a direct assessment of cuiiosity 
behavior under controlled conditions. Data were collected on these 
variables and many others for a sample of white middle class children 
in grades 1-3. The Incongruity Game did not relate in predicted ways 
to other variables, but the Behavior Profile curiosity subscale did. 
Among the major findings; for the curiosity scale are these: (1) high 
reliability, (2) positive associations with grades, problem^solving 
flexibility, and scores on recall of novel information; and (3) 
somewhat different patterns of relationship among the three Behavior 
Profile subscale scores, IQ, and cognitive^academic performance for 
boys and for girls. A selection of findings for BPA and BPB is also 
presented . (Author) 
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BACKGROUND 



Research on human and infra-human curiosity deals with a 
surprising galaxy of behaviors: visual attention, manipulation, 
play, and the quest for knowledge, to name the most corrmon. Equally 



haviors. They include novelty, complexity, surprisingness, and for 
human subjects, incongruity. (5ee Berlyne, I960, for definitions of 
these tenns.) The fact that such behavior exists from infancy has 



1958 J Fantz, 196lj Harlow, 1958; Piaget, 1952). Relatively little is 
known, however, about the course of development of curioeity during 
the childhood years, the factors underlying individual differences in 
curiosity, or the extent to which the school utilizes and nurtures 
(versus ignores or inhibits) curiosity. Answers to questiQns like 
these await improvements in the definition and conceptualization of 
curiosity and the development of good assessment procedures. Such 
issues should be of special interest to ediicpiors, since a mode of 
behavior characterized by aoproach and exploration of the new seems 
hifhly conducive to learning. A 



Previous research on children's curiosity falls into two 
catepories: ratings of the child by others and by self; and assess- 
ment of behaviors under controlled laboratory or laboratory-like 
conditions. Each type has its problems ana neither has been resoundingly 



numerous are the 




variables that appear to evoke such be- 




been amply demonstrated for both human and lower organisms (Berlyne, 
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successful in turning up knowledge about the antecedents^ course 
of development, and correlates of curiosity^ 

Thus far the majority of experimental work on human curiosity 
has centered on visual exploration and the nature of stimuli that 
attract the longest attention (Berlyne, 195Uj 1957 j 1960j 1963 j Cantor, 
1963} Cantor, Cantor and Jitrichs, 1963} Smock and Holt, 1962). A 
typical study investigates the differential amount of viewing time 
allotted pictures (often of abstract shapes) that differ in complexity, 
inconp.ruity, and other stimulus attributes mentioned earlier. Some 
investi^^ators have argued that the variety of stimuli which other 
researchers have come to regard as curiosity-evoking may not be 
functionally equivalent} and that visual attention or scanning, while 
a fundamental part of many approach behaviors we might categorize 
under the heading of curiosity, is not a satisfactory operational 
definition of the latter. Attention and viewing preferences are 
affected by many factors other than curiosity^ including the need for 
stimulation (stimulus-seeking) and avoidance behaviors quite anti- 
thetical to curiosity, such as fear. 

Rating procedures also contain problems in the definition of 
curiosity. Typically, they survey a wider range of behavior than 
experimental studies, sometimes perhaps extenaing the concept of 
curiosity beyond theoretically sound proportions. In many assessment 
procedures, boredom-based exploration or stimulus-seeking is con- 
founaed with information seeking.^ Thus, Penney and KcCann (196U) 
have attempted to measure "reactive curiosity", the high-scoring 
child being one who "approaches and explores new situations, 

-2- 
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incont',ruous ana complex stimuli, and seeks to vary his stimulation 
in the presence of frequently experienced stimulation." Sample true^ 
false items from the Reactive Curiosity Scale are; "I like to eat 
the same kind of food most of the time" (F) and "I like to tel] others 
about things I have seen or done" (T). tow and Maw (196li, 1965) have 
developed curiosity-rating procedures for use by teachers aad by peers. 
While the teacher and peer prodecures differ substantially, both depend 
on this definition: (1) reacts positively to new, strange, incongruous 
or mysterious elements in the environment by moving toward, exploring, 
or manipulating themj (2) exhibits a need or desire to know about him-' 
self and/or his environment; (3) scans his surroundings seeking new 
experiences; and (h) persists in examining and exploring stimuli in 
order to know more about them. This definition, like Penney and 
KcCann's, incorporates stimulus-seeking (3), more goal-directed, infor- 
mation-seeking behaviors (2, U), and a behavior whose aim is ambiguous 

(1). 

In addition to problems in initial conceptualization, existing 
procedures for assessing curiosity have other limitations. Test- 
r«test reliability of the Reactive Curiosity Scale is adequate, but 
its validity is essentially unknown. Positive relationships v;ith 
measures of originality were predicted, but in a study of fourth, 
fifth and sixth graders; the prediction was confirmed only for sixth 
grade cnildren. (Loaded as the scale appears to be with non-cognitive, 
stimnlus-seeking activities, it is not clear that their prediction was 
based on firm ground.) A consistent, unpredicted sex difference was 
found with girls scoring higher than boys. This finding is somewhat 



at oads with conventional wisdom about sex differences in curiosity 
and with other findings (Mendel, 1965 j Maw and Haw, 1965) • At the 
least, better understanding of what "kind" of curiosity the scale is 
measuring is necessary* 

No information is reported by Miiw and Maw on the reliability of 
their teacher or peer procedures • Our remarks will be confined to the 
teacher ratings, which have been described more fully trhan the peer 
procedure in their publications. Teachers rank pupils on the basis 
of the composite criterion outlined earlier, beginning at the extremes 
and working "in" towards the middle • Maw and Maw's research has turned 
up niany interesting, if not entirely coherent, findings • Some of the 
findings may be viewed as validating the rating procedure: for 
example, children rated high versus low differ significantly on an 
independent estimate of breadth of information and the quantity and 
quality of their questions (Kaw and Haw, 1966). Tne main problems 
with the proceaure are: (a) possible non-uniformity in relative emphasis 
of different raters on the four parts of the composite criterion, 
(b) unaofwlored relation to measures of halo effect, (c) puzzling out- 
comes such as a failure to find differences in the child-rearing', prac- 
tices (measurecj by py^Rl) of families witn girls ranked at opposite 
extremes of curiosity, and (d) doubtful utility for discriminating 
among indiviauals whose curiosity ±s in the middle range of the continuum. 

The present research is an attempt to develop two new procedures 
for assessing curiosity in young childr#»n« Better instruments are needea 
to reach the long-range goal of understanding the relationship of 
curiosity to academic achievement and other coKnitive skills, styles, 
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ana motives • both of the new procedures share a comrron theoretical 
poiiit of view. They emphasize an active, cognitive conceptualization 
of curiosity, as opposed to mere boredom-avoidance or stimulus seeking, 
opecif icaJ ly, we view curiosity as a strategy for dealing; with uncer- 
tainty. Uncertainty is produced by novelty, incongruity, surprise, and 
ambiguity. Curiosity involves (l) willingness to allow stimuli of this 
nature to become the focus of conscious attention (to become "signals")^ 
The alternative is rejection of uncertainty, as in dismissing snch 
events from attention; or even outright failure to perceive stimuli with 
uncertainty properties, in the manner of perceptual defense. Curiosity 
also involves (2) various coding processes by which one tries to mflke 
sense of things that are novel or perplexing. New information may be 
acquirea tnrough overt exploration, inquiry, or implicit problem-solving. 
The end product of these coding operations is to bring the experience 
into one's usable cognitive map of tne world. 'I his conceptualization 
was initially proposed by Beswick (196,4). It is compatible with (and 
draws heavily on) berlyne's tninking ana with the views of ^:addi (1961). 

The new cognitively^oriented measures of curiosity should exhibit 
certain predictable relationships to other variables. Obviously, the 
meas^ires should relate to each other and to similarly conceived measures 
of curiosity, bince success in makinp sense of novel or oerplexing events 
depends to some extent on IQ, and since success will reinforce the 
codin?^ efforts, a positive relationship with IQ is expected. (A f^ood 
curiosity measure, nowever, should measure sometnirif^ more than general 
intelligence.) It is also predicted that scores on the new curiosity 
measures should be positively related to indices of learning and problem- 
solving skill. 



METHOD 

The following sections describe the aQvelopment ana testing of 
two new cariosity assessment devices; the Stuaent I'-ehavior r^rofile 
and the Incon^^ruity Game* 
Development of curiosity measures 
1. Student Behavior Profile 

A 35-iten rating scale for use by teachers was devised in con- 
nection with the lon^-ranf^e goals described above. It yields scores 
on curiosity, achievement strivings, and achievement blocks. Fourteen 
of the items are pertinent to curiosity and thirteen to tne general 
area of achievement motivation; eight are filler items. The order 
and direction of items is shovm in Appendix A, All items (descriptions 
or judgments of children's classroom behavior) are rated on a 9-point 
scale and separate totals are formed for three subscales: curiosity, 
achievement strivings, and achievement blocks. 

The curiosity items include several directly su^jgested by 

Heswick's (1964) scoring scheme for a TAT-type measure of curiosity 

imagery, 2 The curiosity items are: 

Tends to wonder about, become fascinated by, a variety of things 
Has developed a long-term interest in a single task or project 
Examines, observes, notices carefully 

'iets excited, interested, when something new or unexpected is introduced 

Tries to figure things out 

Actually experiments, tries things out 

Often raises questions and problems 

Interrupts with questions during lessons 

Likes to try to solve problems 

Would rather hear a new than a familiar story 

Iries to touch, or asks questions about the new or unexpected 

Loves to learn new things 

Doesn't mind working hard to find the answer to a question he nas asked 
Likes to have his expectations about things discon firmed 
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The achievement subscales are not of major interest to us here 
but will be used to shed light on the meaning of the curiosity pro- 
cedures and findings. The achievement items were derived from !'cClelland«s 
(1/53) model of an achievement-motivated behavior sequence. This model 
is familiar to many psycholopists and sociologists in its reduction to 
a procedure for scoring "need achievement" from verbal materials, 
especially ^tory-productions. 
These items are; 

Has a strong need to do things well 

Feels great pleasure when he has done something well 

Tries hard to do well in schoolwork: practices, drills, studies 

Spontaneously tries again when he has failed 

Wants to do better than others in his schoolwork 

Probably someone at rior^e is sympathetic to his wish to do well 

Feels bad when he has not done something well 

Achievement blocks are assessed separately from achievement drive; 
Expects to do poorly 

Things happen (accidents, forgetting, etc.) that interfere with his achievement 
iieems blocked fn his ability to do well 

Finally, previous work by Greenberger & Alper (156?), Sears (1562), 

Lansky et al. (156I) and others has suggested that achievement may be a 

means to other ends. These two eontresting items were included for 

exploratory purposeat 

Tries to do well in hopes of winning approval 
Tries to do well because he likes feeling competent 

Ratint^s on three sets of items (curionity, achievement, and blocks) 

are summed to give three subscale scores. In the research described 

below, it was necessary to standardize scores because of differences 

among the seven teacners in rating "styles".^ 

-7. 
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2. Tne Incongruity Game 

Curiosity is defined moremrrowly in this procedure tnan in the 
Student fciehavior Profile. This game evaluates interest in inconsruity 
and persistence in resolving it. 

Several investigators have noted the particular potency of incon- 
gruous stimuli (compared with a».ibiguous or complex stimuli) to evoke 
attention or the desire for more information. (Bf^rlyne & Frommcr, 1966; 
ureenb<>rcer, Woldman <it Yourshaw, 1^67; Smock i holt, 1962). Incon- 
gruity is defined in these studies as a physical or mental event, one 
part of which conflicts with expectations aroused by the remainder. 
Clashes of this kind are likely to initiate exploration. 

A game was devised which consists of eight pairs of pictures and 
a set of about 15 items corresponding; to pach picture. One member of 
each -pair is a "norTTjal" picture; the other is identical except for 
inclusion of some obvious incongruity. .Examples are a bird sitting in 
a nest in a tree vs. a dog sitting in the nest; a horse with a saddle Vw. 
a cow wearing? a saddle; and a barefoot girl leaving footprints as she 
walks vs. the same r,irl apparently leaving enormous shoeprints. The 
cinlc indicates whica member of a pair ne wishes to know more about and 
then can obtain one Di*»ce of information for each poker chip he gives 
E (one by one) fror a fund of 100. Instructions emphasize that E is inter 
ested in finding out which pictures children think are interesting, 
which r.ot; and that S can ask for the next picture-pair wnenever he 
is tired of hearing about the picture in nand. All poker chips rever*" 
to S at the start of each new picti^re. 



Items were arranged in the following oraer: (l) frustration (four 
or five items irrelevant to the incongruity, as "Ihis cow's eyes are 
very brown."); (2) citing of incongruity ("This cow is wearing a horse •s 
saddle."); (3) frustration (four or five items, as already defined); 
(!•) partial resolution (1 or 2 items, as "The man who owns her put the 
saddle on."); and (5) complete resolution ("He lets his little boy ride 
the cow because she is gentler than a horse."). This sequence was also 
used in supplying information for the nornal pictures, ror these pictures, 
an incongruity was introduced verbally after the first four or five items, 
and an eventual resolution was provided. Item content was very similar 
for both pictures in a pair. Appendix B contains the game instructions, 
a sample picture-pair, and the items relevant to it. 

Two scoring schemes were applied to the game, both reflecting inter- 
est in incongruity (choice of incongruous rather than normal pictures) 
and persistence in achieving resolution. In the first or "rational" 
scoring system for the incongruity game, hereafter call IGj^,the range 
of scores for each picture pair was 0-6, 0 representing selection of 
the normal picture, 1 point termination during the first set of frus* 
trating items; 2 points, termination upon hearing the incongruity men- 
tioned; 3 points, going one item beyond mention of the incongruity; U 
points, going further into the second set of frustrating items; 5 points, 
continuing until partial resolution; and 6 points, going to complete 
resolution or to the items beyond. Scores were summed over the set of 
ei^^t pictures. (N.H.: Behavior in response to the normal pictures 
was scored in a similar way in the initial analysis of how the ^'ame 
"works".) 

-9- 
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In the second, somewiiat more empirically basea scorin,; scneme, 
whicn we will call IG^, the sample on which teacher ratin^js were avail- 
able was divided in half. The 20 highest and 20 lowest scoring 5s on 
the Student Behavior r^rofile Curiosity Scale were selected from one 
subsample. The game performance of these contrasting fjroups was studied 
ir. order to arrive at a scorinfc: system chat would best discriminate be* 
tween then. This analysis suggested the use of four picture-pairs and 
a score based on the actual number of items requested rather than the 
rational 0*6 scoring outlined above.5 a.11 subjects in both 'subsamples 
were tnen scored on the more limited set of pictures. The results for 
the second subsample constituted an attempt to validate the results 
obtained for the first subsample. 

Ot.her measures 

Children also were tested (or available inforrration recorded) on 
a number of other variables pertinent to the validity of the curiosity 
procedures just described. 

The same subsample of Ss th?^t was rated by teachers on the c>tudent 
behavior Profile was also rated on ar. Adjective Checklist which yields 
curiosity and nalo scale scores (Ho^^an & Greenberger, 1969)^. Adjectives 
which are part of tne curiosity scale include: active, oaring, alert, 
interests wiae, inventive. ^ Halo scale aajectives include cheerful, 
considerate, cooperative, mannerly. The first scale was created by 
asKing psycholo^jy student "judges" to use Gough^s Adjective Checklist 
(i960) to describe the characteristics of a "curious" child ana by 

-10- 
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selecting those adjectives on which tnere was a high degree of consensus* 
The nalo scale was formed by Hogan from previous experience with halo 
effect. 

IQ scores were obtained from school recoras for nearly all second 
and third graders in the sample. (IQ tests are not given in first grade.) 
Mean IQ was 113.7, s.d. 13.2. The mean IQ»s of boys and tjirls were 
virtually identical. 

Grades in three major areas —reading, arithmetic, and social 
studies — were recorded separately and also averaged for the marking 
period immediately following testing on the Incongruity uame and ratings 
made by the teacher. Grades constitute a biasea estimate of learning, 
influenced as they are by halo effect, variations in achievement moti- 
vation and other factors. Iowa achieverrent test scores, wnich are less 
subject to ueacher bias, were recorded for tne srr^ll subc^roun on ¥hom 
they were available. 

learning was also assessed iinder more \iniform laboratory-like 
conditions, and under conditions of less achievement pressure than 
typical classroom learning. Two "stories" were tape-recorded and played 
to intact classes. These stories, each of about 5 minutes duration, and 
devised by the author, contained a great deal of information, much of it 
novel (e.g., i-iow to teach an elephpnt to eat disliked foods by manipulating 
hunger drive and rewards). Recall of story-details was tested one week 
later in an individual interview. It should be noted that the low 
achievement pressure assumed to exist refers to these operations: 

(a) Ss wer? not told they would be asked any questi.ons about the stories; 

(b) the story session was conducted in a relaxed way, with the spontaneous 

-Il- 
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talking and laughter of the pupils not checked; (c) the examiner be- 
haved in an accepting, un-evaluating way, insofar as tnis is consistent 
with asking the S quest Jons about the story. It is nonetheless likely 
that there were variations in cnildren's anxiety about achievement, 
Inis anxiety was more likely to operate on recall in the interview than 
on learning in tne classroom session. 

Problem-solving ability was assessed on questions like "What would 
it be like if people could fly?" and "Suppose you went outside and 
found part of the sidewalk near the school wet: how might it have gotten 
that way?" Instructs ons called for as inany different kinds of answers 
as the child co\J.d muster,^ Responses were scored for variety or flex- 
ibility of thinking by two scorers. Inter-scorer reliability was near 
•S'O, Testing was in an individual interview with a female examiner, ^ 

subjects 

Ss were children in the first thre'^ grades of a middle-class white 
suburban school. The 279 children who played the Incongruity Game con- 
*?titut8 the original sample, varyi.ng portions of which also were examined 
on the other variables. Table 1 shows the grade and sex composition of 
the subsamples on each variable. 
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TABLE 1 ABOUT HERE 



RESULTS 

The reliability, validity, and relationships of curiosity 
measures to other variables are described below. 

Reliability 

Ihe intercorrelation of items on each subscale of the Student 
Behavior Profile was evalxiated separately for each teacher who made 
ratings. In computing the average intercorrelation over the entire 
sample of 192 Ss, the average intercorrelation for each teacher was 
weighted according to the number of Ss she had rated. The reliability 
of the subscale was then estimated by a procedure roughly equivalent 
to Hoi^'s (I9hl) procedure and suggested by Julian Stanley (personal 
communication) ^^^^^^ 

Tne avprage intercorrelation among items on th^ curiosity, achieve- 
ment strivings, ana achievement blocks subscales is .51, •37, and .51, 
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respectively^ Every item correlated positively wioh every other 
iteiTyi in the sawne order, are .93$ •91, and •75» There 

are no appreciable effects associated with sex or age of tne child 
rated^ The small number of items in the two achievement-related sub- 
scales depressed reliability. If each had as many items (lU) as the 
curiosity suhscale, their reliabilities would be expected "to rise to 
and .90, respectively. 

An examination of item-total score correlations reveals that the 
weakest items on the curiosity subscale are often raises questions and 
problems ; gets excited when something new is introduced ; and tries to 
touch, asks questions about the new or unexpected . The strongest items 
are tries to figure things out ; would rather hear a new than a familiar 
story ; examines^ observes , notices carefully; has developed^ a long term 
interest ; interrupts with questions ; and works hard to answer own ques- 
tions . The first set of items suggests a more aiffuae arousal in res- 
ponse to novelty, perhaps intermingled with disconfort (raising questions 
and problems may betray anxiety more than curiosity); the items which 
define the subscale better have a more self-sufficient, "comfortable" 
tone. The weakest item in the achievement subscale is someone at home 
is sympathetic to the child's wish to do well , clearly because this judg- 
ment, unlike the others, is not likely to be based on observable class- 
room behavior. The best item is has a strong need to do well . The three 
items on the blocks subscale are about equally good. 

Although reliability in all cases is satisfactory, it appears that 
the scales do not define three independent dimensions: rather, they 
are interrelated bo a considerable degree as shown in lable 2. This is 
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not surprising since curiosity (as we have defined it), achievement 
wishes, and absence of achievement blocks all pertain to adequate, 
competent classroom performance. The higher correlation of curiosity 
with achievement strivings for girls than boys is a finding of so.-e 
interest (C.R.«2.37, £ .03). It may be that girls' curiosity is chan- 
nelled more completely along lines compatible vi* . the requirements for 
achieving well in school. 

The average intercorrelation of picture-items in the Incongruity 
frame is .39 for IG^, and .56 for IG^. The reliability associated with 
these f's is .86 and .8U respectively. No reliability is iost by elim- 
inating the poor pictures from the final score. y^yg perform somewhat 
less consistently than girls on both versions of the game, and the same 
is true for younger children in comparison with older ones. 

Tne decision to base scoring of the game on incongruous picture 
choices only was made on theoretical grounds (i.e., consistent with a 
definition of curiosity stressing selection rather than rejection of 
incongruity). An empirical analysis of how children's responses to 
normal pictures are related to their responses to incongruous pictures 
supports our view that different processes are involved. Each child was 
given a score according to IG^, and IG^ for both normal and incongruous 
picture choices. The resulting correlations are -.22 and -.19, respec- 
tively, both significantly different from aero (£<.001 for n-279). 

Convergent and discriminant validity 

Table 3 shows the relationships between the two new curiosity 

-15- 
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measures, IG and Behavior Profile (BP). The relationships are extremely 
small, indicating that they measure quite different kinds of behavior. 



TABLE 3 ABOUT ffiRE 



Table h give? the correlations between the new measures and variables 
relevant to convergent and discriminant aspects of their validity. These 
correlations are presented separately for boys and girls in Tables 5 and 
6. 



TABLES & 6 ABOUT HERE 



IG^ and IG^ yielded highly correlated scores (r«.93), and conse- 
quently the pattern of their relationships is highly similar. Overall, 
the ^ame is not impressive. Tt shows a non-significant association with 
the Behavior Profile Curiosity subscale, hereafter abbreviated to BPG, in 
the expected direction (Table 3). The independence of IG from rated 
achievement strivings or halo characteristics would in other circumstances 
be felicitous. In the context of so many weak relationships, nowever, 
these findings should cast doubt on the nature of the instrument. A 
significant, though weak, association with Checklist Curiosity is found 
(Tables and 6). More substantial positive correlations would help 
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to establish IG»s validity through "convergence'' with other measures 
of the same variable. The small negative correlation of IQ with IQ 
is contr?»ry to prediction; and contrary to a number of previous findings 
on the relationship between curiosity and intellicjence. 

Tne curiosity scale of the Behavior Profile (B?C) on the contrary 
does very well. While it relates only weakly to IG (for reasons very 
likely inherent in the game rather than the rating scale), it shows 
a remarkably high correlation with the Cnecklist curiosity measure. 
(The content of the two scales is not obviously overlapping and th«ir 
theoretical bases are far from identical.) Tne individual adjectives 
which correlate significantly (£.05 or better) with ratings of curiosity 
on the Behavior Profile include 9 out of 10 adjectives which hogan calls 
curiosity-negative and which subtract from the Checklist curiosity score. 
These adjectives are negatively associated with Fehavior Profile Curiosity 
scores, the most highly associated being dull, meek, shy, timid, and 
withdrawn. 1? out of 20 curiosity-positive adjectives are related to 
Behavior Profile Curiosity, especially: energetic, enthusiastic. Imag- 
inative, individualistic, adventurous, curious, inventive, and resource- 
ful. The overall pattern and rank order of correlations is quite similar 
for boys ana girls. 

3PC also shows desirable relationships to other variables in 
Table h: a modest positive association with IQ, and correlations with 
ratings of nalo characteristics ana achievement strivin^',s w.^ich, though 
si/nificant, account for only 5;b and 2Si of the variance, respectively, 
iJi bPC scores. Positive relations between IQ ana curiosity also have 
been reported by other investi^^ators (Jay, 1968; Hogan and Oreenberger, 
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1969} Maw & Maw, 196li-6$). On one variable sex differences are observed 
(see Tables 5 and 6): halo characteristics show a stronger association 
with BPC amoHK boys than girls (C«R»»2.05, £"^«05)* One interpretation 
of this finding is that teachers may prefer curious boys to their female 
counterparts* 

BPC has a negative correlation with the Blocks subscale (BPB)~of 
the same magnitude as for BPA (Tables 2 and 3)« It is clear that some 
of the same forces which interfere with school achievement also inter- 
fere with an interest in approaching and finding out about novel tnings. 

Alt»hough the Behavior Profile Achievement subscale (BPA) is not our 
chief interest, subsequent analysis of the relative importance of cur- 
iosity for school achievement requires seme familiarity with BPA. BPA 
shows different strengths of association with other variables for boys 
and for girls. Achievement strivings are more strongly related to 
Checklist Curiosity among girls than boys ^[;.R.=2.05, £ #05), mirroring 
a non-significant trend in the same direction for BPA with BPC (see 'J 
Table 2). w'e will have more to say about this finding later. Teachers* 
ratings of achievement strivings are also more linked with girls* IQ than 
boys* (C,R.«2«3ii, £• 02), though in neither thisnor the previous case is 
thp association a strong one* 

3« nelatiortship of curiosity to measure of cognitive skills arid 
academic achievement 

lable 7 displays the relationship of Behavior Profile subscaics and 
Incongruity Game to grades, achievement test scores, learning-rec^^ll, and 
problem-solving flexibility* Tables 8 and 9 analyze these relationsnips 

-Id- 
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separately for the two sexes. 



TABLES 7, 6 and 9 ABOUT HERE 



It is clear that IG is unrelated to these variables. In neither 
the previous lables nor the present ones is tnere any clear si^n that 
IG is indeed measuring curiosity. Results for the BPC are good: 
positive relationships are observed with all variables, except boys* 
Iowa scores. (Correlations of BP subscales with Iowa scores are likely 
to be very >inreliable, based as they are on 12 boys and 10 girls.) 
Children who score high on BPC perform well in the classroom. Partly 
this effect may be due to the fact that the teacher is the same "rater" 
for both grades and BPC. However, BPC also relates to judgments on 
cognitive skills made independently of the teacher and outside the 
classroom situation; i.e., problem solving ana recall scores*. Tables 8 
and 9 show no striking sex differences. 

Table 7 also reveals sizeable correlations of achievement strivings 
{hPk) and achievement blocks (BPB) with grades. For BPB, the finding 
is trivial, since the item-content so closely reflects the teacher's 
evaluation of a child's academic performance as deficient. However, the 
small but significant association of BPA and BPB with cognitive skills 
measured outside the classroom setting by others than the teacher is 
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again of some interest* Girls who try hard to do well in class, and 
are not nairpered by blocks, appear to try hard and do well in these 
"extra-curricular" tasks (Table 9). For boys this holds true for 
problem-solving, but not for learning-recall (Table 8). 

Assuming that curiosity, achievement strivings, and achievement 
blocks operate in a causal way on academic performance, we can ask, 
what is the relative contribution of each? A regression analysis was 
performed to examine the effect of IQ ana each of the three behavior 
Profile subscale scores on Average Grade. Because of certain variations 
between the sexes (e.g., the greater overlap between BPC and BPA 
for girls than for boys), separate regressions were carried out* 



TABLES 10 and 11 ABOUT H^RE 



In both cases, a significant amount of variation in the dependent 
variable is explained by tne independent variables: overall, the four 
variables used in this analysis account for about hiii of the variation 
in average grade. Some striking sex differences appear in the effect of 
the individual variables. Looking at the beta weights for each independent 
variable in Table 10 we see that IQ, blocks, and achievement (in tnat 
oraer) nave the greatest effect on boys* airerage grade. These effects 
are all significant, whereas the effect of variations in curiosity is 
not significant. The picture is quite aifferent for f:irls. Teacher- 
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assessed blocks have the largest effect on grades; curiosity is more 
important than IQj and achieveinent strivings do not significantly affect 
average rrade. Ihe latter finding is somewhat surprising. The explan- 
ation is suggested by another look at Table 2, where one can see the 
hi<-jh intercorrelations between curiosity ana achievement subscales for 
girls. The regression analysis snows that tne overall correlation of 
BPA with grades was due to its overlap with BFC. When this overlap is 
controlled for, the resulting effect of BPA is liOt significantly different 
from zero. Since curiosity and achievement are highly related in girls, 
it appears that the competitive part of this synarome depresses perfor- 
mance in girls whereas curiosity enhances it* 



DISCUSblON 

Tuis investigation has netted one disappointment and one success 
in terms of its goal of creating n'^w approaches to the assessment of 
c^oriosity. The Behavior Profile shows fertile relations to other 
variables; the licongruity Game is a failure. It is important to ponder 
over both outcomes. 

Three possible explanations, not mutually exclusive of each other, 
can be sucjgested to account for the poor showing of the Incongruity 
^'Bm^ Our initial conceptualization of c^iriosity concentrates on an 
active cognitive disposition to search out information about puzzling 
events. With the benefit of hindsight, it seems possible that the game 
is too passive: it is the examiner who supplies the information, not the 
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child who, through his own devices, finds explanations, benavior that 
was viewed as persistence in solving problems on the part of the child 
ray reflect at least as much willingness to let others solve problems 
for him. 

A second and related explanation of why IG may not "work" is that 
the nore actively ciirious children may indeed tend to furnish tneir own 
solutions to the inconp.ruous pictures and not take creat interest in the 
examiner's resolution. This possibility is consistent with the finding 
that the more curious children^ as measured by BPC, also score high on 
probler-solving. The problems used in the latter task nave certain 
elements in common with the IG pictures: i.e. j several actually present 
inconrruous ideas. 

A thjrd avenue of explanation is opened by some Interesting findings 
on test anxiety which have not been described previously. This variable, 
shows weak positive relations to IG among girls. The relationship of IG 
to test anxiety increases for both boys and girls from grade 1 through 
grade 3; the correlation is signf leant (£. 05) for the subsamples of girls 
in f^rade 2 and crade 3, but not in grade 1. These findings suggest that 
for so.Te girls, selecting an incongruous picture and asking for rela- 
tively much information about it may be a way of allaying anxiety about 
not knowing. Depending upon different patterns of defense ( e.g. ^ posi* 
tion on a repression-sensitization continuum), some anxious individuals 
will disiriss incongruity from attention while others will be highly alert 
to its occurrence and resolution. This means that both fearful and 
enthusiastic players nay exhibit the same game-playing style and obtain 
similar scores. Investigators in other areas of behaviors nave found 
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marked differences in the personality and performance characteristics 
of individuals with avoidance vs approach types of motivation* The 
work on fear of failure vs desire to succeed, from the domain of achieve- 
ment motivation, is a good example (Atkinson, 196h). 

It might be possible to re-design the Incongruity Game to take into 
account these and other present problems with it. The effort does not 
seem warranted, given the presence of viable alternatives for measuring 
curiosity. These include both the Checklist (Hogan and Greenberger, 196?) 
and the Behavior Profile, to which we now tuorn. 

This procedure has a number of strengths which have been aocumented 
in the previous section. What can be stressed here is that BFC is not 
just a measure of intelligence — in fact, it has only a modest overlap 
with IQ— or of conventional "good" behavior in the classroom. 5ome 
portion of the strong fit between BPC and average grade is undoubtedly 
due to the fact that the teacher may intellectually (vs empirically) 
associate good school achievement with the kind of behaviors described 
in BPC (and BPA, and with the absence of behaviors itemised under BPB). 
But the fact that different behaviors relate to boys' and girls* grades and 
that BPC also relates to ideational flexibility cannot be explained 
away. Further investigations are planned at the kindergarten level 

to determine whether teachers* judgments can be used to predict academic 
performance in the first grade. If sO, the Behavior Profile might be 
used in a diagnostic fashion that could in turn lead to early intervention 
in the cognitive and motivational functioning of children with apparent 
deficits. 

The findings concerning the relative effects of IQ, curiosity, 
achievement strivings and achievement blocks on academic performance nave 
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a number of implications, first of all it should be emphasized that 
these findings are specific to the sample: middle class children 
of whom have TQ's between 100 and 126. The weights of the individual 
variables might well be different in a different social class or IQ 
range. Exploration of this matter is of considerable inter^^.'^t and is 
planned in the near future. 

The regression analj^es provoke some speculation about ways in 
which the academic achievement of boys and girls might be improved. 
Since relatively little can be done to alter TQ, let us turn out atten- 
tion to the remaining variables. Of these, curiosity and achievement 
strivings seem most within the powers of the teacher to alter, boys 
seem to profit gradewise from having a strong competitive need to do 
well in classroom work. In general, differences in their socialization 
may create more problems for boys than for girls in readiness to inter- 
nalize adult standards of classroom decorum and attention or to conform 
to learning-tasks imposed by the teacher. Coleman (1962) has suggested 
that the academic efforts of adolescents mifht be enhanced by introducing 
team competition into classroom af^airsj perhaps similar practices also 
would be useful for younger boys. 

It is not clear why the need to achieve is urirelated to good grades 
for girls, liowever, the strong effect of c^oriosity on (grades fits well 
with arguments advanced in another context by Maccobby Maccobby 
argues tnat the poorer showing of Kirls, compared with boys, in a variety 
of investigations on problem-solving skill reflects tneir training to 
inhibit risk-taking and to "plav it safe." These injunctions may carry 
over from more outward forms of behavior to the co^:nitive realm. The 
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"pacified" behavior of girls in the classroom also emerges in a study- 
by Walloch and Kogan (1965), in which girls were rated by their teachers 
as nore hesitant and subdued than boys, while boys' behavior was more 
often disruptive • Perhaps BPA is more closely allied with the "good 
pirl" s:/ndrome than BPC, and PPG is more linked with exactly the verve 
that Maccoby feels is socialized out of girls • Children who score 
high on Behavior Profile Curiosity ( and on Checklist Curiosity) appear 
to be active and independent. This is clearly the tenor of the items 
on both measures, as a glimpse at pages 6 an^7 will show* For girls 
eapecially, the qualities of activity, independence and curiosity are 
linked with good learning and academic performance* Whether these 
characteristics will continue to relate to academic grades over the course 
of the school years remains to oe seea» 

The outcome of this investigation illustrates a point which has been 
made many times (e«s«, Getzels and Jackson, 1962). In research on 
academic performance, IQ rarely accounts for more than one-quarter of the 
variance in school achievement. This makes it apparent that IQ cannot 
stand as the only predictive measure of achievement or as our sole cri- 
terion of ability or giftedness. This presentation offers some findinj^s 
on other variables of importance. 
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Footnotes 



-••Berlyne has suggested a distinction between exploratory behavior 
that is initiated by a boredom drive and exploratory behavior motivated 
by a curiosity drive. The former is evoked by aepartures from optimal 
activation level (see also Leuba, 1955; and Hebb, 19h9) and seeks to 
restore the individual to a comfortable level and variety of stimulation* 
Exploration triggered by curiosity occurs as a result of contact with 
objects or ideas that produce conflict or uncertainty* Exploratory 
behavior under thesp conditions has the aim of reducing conflict and the 
heightened level of activation conflict produces. 

2See Lrrecnberger, O'Connor <Sc ti^rensen (1968) for a description -of 
Deswick's scoring scheme and a revised one by the authors* 

^In McClelland 's system, contpnt similar to the achievement blocks 
is added to the total motive -strength score* Empirically, "block" imagery 
did increase, along with the imagery summarized in the achievement strivings 
items, when McClelland' s 3s were placed under achievement-arpusing exper- 
inental conditions* tiowever, the result may well be due to the frustrating 
nature of his experimental manipulations ana the aemands of the task: i*e*, 
to create a aranatic story* 

'^opecifically, each teacher's ratings on each item were stanaardized* 
For every child, a standardized score for each item was recorded, as well 
as a standardized score for each of the three subscales. For use within 
a single classroom by a single teacher, this laborious proceaure is not 
necessary* 
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Sxhe best picture pairs were numbers h,S^(> and 8. Sxcept for pair 
7, which for some reason appears to be a poor discriminator, it seems 
likely that the apparent picture failures may in fact be "position" failures* 
It is reasonable to suppose that a novelty-effect operates during the 
first several presentations of pictures which obscures individual differ- 
ences in curiosity. The issue of picture- vs. position-effect regarding 
pairs 1-3 cannot be explored at present, since the order of pictures was 
not varied. 

^Teachers received 75^ per child rated^ Limitations in funds pre- 
vented asking all teachers to participate in making ratinf:;s. 

7The nature of this scale (cognitive vs. stimulus seeking) is 
probably more mixed than either of. the new procedures. 

^Learning and problem-solving procedures were administered in a 
single two-week period, student absences on either of the two days when 
the stories were played in class or recall was tested caused 
shrinkage in the size of the subsample. Limitations of staff and time 
produced a ceiling on the number of Sd^ who could be interviewed for 
problem-solving . 

^Findings on learning and problem-solving will be described in 

greater detail in a fortncoming publication by Greenbergpr, O'Connor & 

Sj^rensen (in press). 

lOfieliability I(r) , where I is the number of items, 

X^(I-1)(?) 

and f the average intercorrelation among items. This fonnula is espec- 
ially useful when r is already available. 
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l^The psychometric pnd other characteristics of all three subscales 
are discussed briefly in this report since there is no other account of 
them and since these subscales increase our understanding of the ciriosity 
variables • 

l^This does not imply that the pictures can be omitted from the 
pane itself, for reasons discussed earlier. 

IBxhe^'e characteristics also turn up frequently in studies of 
creative persons (e.g., MacKia*^, 1562). Regression analysis of the 
problem-solving data for our sample discloses that curiosity is also 
related to ideational flexibility. (Greenberger, O'Connor & Sjrfrensen, 
in press.) 



-28- 

32 



References 



Alper, Thelma G. and Greenborger, ^^llen. Relationship of picture 
structiire to achievement motivation in college women. Journal 
of Personality and Social Psychology ^ I967, 7, 362-371. 

Atkinson, J. W. An Introduction to Motivation . iNew York: U. Van 
Nostrand, 196li, ch. 9% 

Berlyne, D.E. An experimental study of human curiosity. British 
Journal of Psychology , 195U, U5, 256-265. 

Berlyne, D. E. Conflict and information-theory variables as deter- 
minants of human perceptual curiosity. Journal of Experimental 
Psychology ^ 1957, 53, 399-UoUt 

Berlyne, D. E. The influence of the albedo and complexity of stimuli 
on visual fixation in the human infant. British Journal of 
Psychology , 1958, U9, 315-318. 

Berlyne, U. S. Conflict, arousal and curiosity . New York: McGraw- 
Hill, i960. 

Berlyiie, D. E., and Frommer, F. Some determinants of the incidence and 

content of children's questions. Child Development , 1966, 37, 177-189. 
Bes'A'ick^ Theory and measurement of human curiosity. Unpublished 

doctoral dissertation, llarvard University, 1964. 
Cantor, G. N. Responses of infants and children to complex and novel 

stimulation. In Advances in Child Development ^ 1, ed. L. Lipsitt 

and C. Spiker. New York: AOBttemic Press, lSi'63. 



ERIC 



-29- 

33 



Cantor, h., Cantor, J* and uitrichs, R. Observing behavior in pre- 
school children as a function of stimulus complexity* Child Develop- 
ment , 1963, 3U, 683-6B9. 

Coleman, J. ^. The Adolescent Socjpty * Mph ^^ork: Tho Free Press of 
Glencoe, 1962 ♦ 

Day, H. Role of ^^pecific curiosity in school achievement. Journal of 

Sducational Psychology , 1968, 59, 37-U3. 
Fantz, R. L. The origins of form perception. Scientific American, 

1961, 20U, 66-72 • 

Fiske, J. W. and Maddi, S. H. A conceptual framework. In Functions of 
Varied Experience , ed. D. W. Fiske and S. H, Maddi. Homewood, Ill.s 
Jorsey, I96I. 

Getzels, W. and Jackson, P. Creativity and Intelligence . New York: 

John ':iiley and Sons, Inc., 1962. 
Gough, H. 0. The adjective check list as a personality assessment 

research technique. Psychological Reports Monograph supplement 2, 

I960, e, 107-122^ 

Greenberger, Ellen, O'Connor, Jeanne and Sj^rensen, Annemette* Content 
?4nalysis of stories for curiosity imagery: a manual* Center 
Report No. 35. Center for the Study of Social Organization of 
Schools, John^ Hopkins University, Baltimore, Md., I968. 

Greenberger, Ellen, O'Connor, Jeanne and S^rensen, Annemette* Correlates 
of problem-solving flexibility. Center Report (in press") ^ The Johns 
Hopkins University, Baltimore, Md., 1969 # 

Greenberger, Ellen, Woldman, Janet and Yourshaw, Sarah W. Components 

of curiosity: Berlyne reconsidered. British Journc^l of Psychology , 
1967, 58, 375-386^ 



-30- 



ilarlow, H. F. Ihe nature of love. American Psychologist ^ 1958 • 13, 
673-685. 

Hebb, 0» The Organization of Behavior . New York: John Wiley and 
Sons, Inc. , 1949. 

riogan, R, ana Oreenherger, Ellen, Development of a curiosity scale. 

Center Report No. 32. Center for the Study of Social Organization 

of Schools, Johns Hopkins ^iniversity, lialtimore, Md», 1968, 
Hoyt, Test reliability estimated by analysis of variance. Psycho * 

metrika, 19Ul, 6, 153-160. 
Lansky, L., Crandall, V., Kagan, J, and Baker, C, oex differences in 

a{>;;:res3ion and its correlates in middle-class adolescents. Child 

Development ^ I96I, 32, U5-U8. 
Lenba, G, Toward some integration of learning theories: the concept 

of optimal stimulation. Psychological Reports , 1955| 1, 27-33 « 
Maccoby, Sleanor E. and Rau, Lucy. Differential Cognitive Abilities. 

Cooperative Research Project No. lOUO. Stanford University, 

Stanford California , 1962. 
MacKinnon, D. W. The nature and nurture of creative talent. American 

Psychologist , 1962, 17, U6U-U95. 
Maddi, S, R, Exploratory behavior and variation seeking in man. In 

functions of Varied Experience , ed. D. W, Fiske and S. R. !'addi, 

Homewood, 111. : Oorsey, 196l# 
Maw, V/. H. and Maw, Ethel Differences between children with hit;h and 

low curiosity ; a s^immary. Moravia, Kew York: Chronicale Guidance 

Publications, I96U-65. 

-31- 

ERIC i 



y«w, W. lu ana Maw, Ethel W. Differences in preference for inves tlt^atory 

activities by school chilaren who differ in curiosity levels 

Fsychology in the Schools , 1?65, 2, 263-266. 
>aw, W. H. and Xaw, ^thel W. Children's c>iriosity and parental attitudes. 

Journal of Marriage and the Family ^ I966, 28, 3U3^3U!?. 
XcGlelland, u. C., Atkinson, J. W., Clark, R. A. and Lowell E. I. The 

achievement motive . New York: Apple ton -Century-Crofts, 1953 ♦ 
Kendel, Gisela. Children's preferences for aiffering degrees of novelty. 

Child Development , 1965, 36, h53-U6S. 
Penney, R. K. Reactive curiosity and manliest anxiety in cnildren. 

Child Development . 1965, 36, 697-702 ♦ 
Penney, H. K. and McCann, B. The children's reactive curiosity scale. 

Psychological Reports , 196ii, 15, 323-33ii. 
Piaget^ J. The origins of intelligence in children . New York: 

Internation Universities Press, 1952# 
Rapaport, D. On the psychoanalytic theory of motivation. In [Nebraska 

Symposium on Motivation , ed. M. K. Jones. Lincoln: University of 

Nebraska Press, i960. 
Sarason, S. h., Davidson, K. S., Lighthall, F. F., White, R. R. and 

Rufibush, P. K. Anxiety in elementary school children . New York: 

;aiey, IV60. 

Sears, Pauline S. Correlates of need achievement and need affiliation 

and classroom management, self-concept, acnievement, and creativity. 
Unpublished manuscript. Laboratory of Human i^evelopment, Stanford 
University, 1962 ♦ 



-32- 

36 



Smock, C. U. and riolt, Bess G. Children's reactions to novelty: an 
experimental study of curiosity motivation. Child Lievelopment . 
1962, 33, 631-6U2. 

Wallach, M. and Koj-an, N. Modes of Thinking in Young Cnildren. 
New York: Holt, Rinehart and Winston, Inc., 1965. 



ERIC 



-33- 

37 



Table 1 



Sex and Grade Coinposition of Sample on Each Variable 



variaDie 




oraae i 


oraae ^ 




louai 














by sex 


Total 


Incongruity 


Boys 


63 


59 


29 


151 










279 


Game 


Girls 




5/ 


11 




Behavior 


Boys 


43 


51 


12 


106 


192 


Profile 


oir IS 




Zl7 








A y4 4 A ^ 4 VTA 

Aaj ectxvev 


Boys 


43 


51 


12 


106 








192 


Checklist 






47 


10 


86 


rroD lem 


Boys 


27 


29 


29 


85 


161 


Solving 


KjXL 1.9 


^ 1. 




26 


7A 


Recall 


Boys 


28 


24 


27 


79 


150 




oxr IS 






24 


71 
/ 1 




Reading 


Boys 


33 


51 


29 


113 












208 


Grade 


oir IS 


^ 1 


*♦ / 


27 


95 


Arithmetic 


Boys 


63 


59 


29 


151 










279 


Grade 


Girls 


44 


57 


27 


128 


Social Studies 


Boys 


63 


55 


29 


147 










273 


Grade 


Girls 


44 


55 


27 


126 


Average 


ijxjy 9 


63 


59 


29 


151 








128 


279 


Grade 


Girls 


44 


57 


27 


Iowa (Vocabulary, 


Boys 






28 


28 


54 


Reading 6c Arith.) 


Girls 






26 


26 


IQ 


Boys 




59 


29 


88 












172 




Girls 




57 


27 


84 





^Children who played the Incongruity Game constitute the original sample, varying numbers 
of which were assessed on the other variables in this study. 



Children rated on one were also rated on the other • 
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Table 2 



Correlations Among Subscales of Studeut Behavior Profile 



All Ss" ^ Boys Girls 

(n - 192) (n - 106) (n - 86) 

Curiosity and 

Achievement .59 ,43 .70 

Curiosity and 

Blocks -.63 -.57 -.69 

Achievement and 

Blocks -.66 -.57 -.75 



"*"Cor relations In this column when corrected for attenuation are .87, .84, 
and .78. 
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Table 3 



Relationship of Behavior Profile Scores 







and 


InconRruity Game 
















^^2 






All S 
(n - 192) 


Boys 
(n - 106) 


Girls 
(n - 86) 


All Ss 
(n - 192) 


Boys 
(n " 192) 


Girls 
(n - 86) 


BPC 


.09 


.05 


.15 


.12 


.12 


.12 


BPA 


-.09 


-.09 


-.08 


-.09 


-.06 


-.12 


BPB 


.07 


.09 


.03 


.06 


.02 


.11 
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Table 4 



Relations Among New Procedures, "Halo" Charaateristics, 
and IQ; All Ss 



New Procedures 



Checl/^st Curiosity Checklist Halo 



IQ 



Behavior 

Profile 

Curiosity 



.72*** 
(n - 192) 



.24** 
(n - 192) 



.30** 
(n - 120) 



Behavior 

Profile 

Achievement 



.28** 
(n - 192) 



.41*** 
(n - 192) 



.16* 
(n - 120) 



Behavior 

Profile 

Blocks 



-.36*** 
(n - 192) 



-.33*** 
(n - 192) 



-.15 

(n - 120) 



IG 1 



.18* 
(n - 192) 



-.05 

(n - 192) 



-.06 

(n - 172) 



IG 2 



.21 
(n = 192) 



-.01 

(n - 192) 



-.08 

(n - 172) 



* £ .05 
** £ .01 
***£ .001 



Table 5 



Relations Among New Procedures, "Halo" Characteristics^^ 
and IQ: Boys 



Checklist Curiosity Checklist Halo 



IQ 



New Procedures 



Behavior 

Profile 

Curiosity 



. 72*** 
(n = 106) 



.29** 
(n - 106) 



.33*** 
(n - 63) 



Behavior 

Profile 

Achievement 



.16* 

(n = 106) 



.41*** 
(n = 106) 



.04 
(n - 63) 



Behavior 

Profile 

Blocks 



-.29** 
(n - 106 



.29** 
(n - 106) 



-.13 
(n - 63) 



IG 1 



.11 
(n - 106) 



-.02 
(n - 106) 



.02 
(n « 88) 



IG 2 



.17* 
(n = 106) 



.05 
(n - 106) 



.05 
(n - 88) 



* £ 


.05 


** £ 


.01 


***£ 


.001 
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Table 6 



Relations Among Nev Procedures, "Halo" Characteristics^ 
and IQ: Girls 



New Procedures 



Checklist Curiosity Checklist Halo 



IQ 



Behavior 

Profile 

Curiosity 



.73*** 
(n - 86) 



.18* 
(n - 86) 



.26* 
(n - 57) 



Behavior 

Profile 

Achievement 



.42*** 
(n - 86) 



.41*** 
(n - 86) 



.32** 
(n - 57) 



Behavior 

Profile 

Blocks 



-.44*** 
(n - 86) 



. 37*** 
(n - 86) 



-.19 
(n - 57) 



IG 1 



.25** 
(n - 86) 



-.07 

(n - 86) 



-.17* 
(n - 84) 



IG 2 



.24** 
(n - 86) 



-.06 

(n - 86) 



-.22** 
(n - 84) 



* s. 


.05 


** £ 


.01 


***£ 


.001 



-39- 



ERIC 



43 



> 
0) 



flO 

O 

o 

4J 

CO 
0) 

u 
o 
o 

CO 

o 



(d 



0) 
CO 



> 



o 
u 

Pli 

M 
O 

'S 

CQ 
O 

a 
1-1 

o 

4J 
CO 



o 

o 

•X3 



> 

f-l 

< 



CO 



CO 


em 












•9 S 






O 0) 


CO 


v> 








l-M J>M 




























1-1 




•}< 




cd 


00 


CC 


o 


CO 


o 




• 


a 







O M 
M < 



Cd 

^ cd 
o a> 



o o 

M > 



•H cd 
M U 

< O 



CO 
0) 

o 
o 
u 



vO 



o 



0) 




to 




cd 0) 








0) cd 




> M 


• 


< O 




• 

4.) 




CO 








• 




o cd 




O U 




CO 05 


• 



to 








1-1 0) 






cd cd 


CM 




m 


od ^ 


• 



CI 



VO 



4c 

5 



4c 



CM 



VO 
I 



t 



O 

m 



■Jc 
CM 



LO 
• 

I 



00 o 

O iH 



o 



o 



CO CO 

I I 



VO 



O 



00 

o 



o 



o 



o 
I • 



00 

o 



CM 

o 



o 



o 



o 



U 4J 

O 0) -rl 

•H I-I CO 

t> 'rl O 

cd M-J ^ 

PQ PUi CJ 



0) 



u 
o 

> 1-1 
(d 

•s s 



0) 



> 

0) 

1-1 



o a> 

1-1 f-^ m 

Cd mh u 

^ o o 

0) U i-H 

PQ PQ 



O 
H 



CM 

O 



M 
U 
O 
O 

CO 
0) 

.Q 

Cd 
1-1 

M 

cd 
> 



0) 



u 
o 
m 



CI 



o 

M 

Cd 

a 

09 
0) 
4J 
0) 

cd 



cd 



cd 
H 



:3 

CO 

o 
o 



u 
o 



Cd 
H 



m f-i o 
o o o 



-K 4c 



ERLC 



44 



« 




01 




01 




•o 




u 








0 




u 








09 


CO 






u 


o 


0 


PQ 






CO 








o 


09 


M 


r-l 




r-l 




1-1 






cd 


cn 


0) 




1—1 


> 


f-l 






4J 


0 


•H 


u 






OC 




o 




a 


0 








% 


•§ 






•g 






« 




CO 




4J 




CO 


o 


a> 




H 


a 












01 


0) 




§ 


o 








iJ 




(d 




i-i 




<D 




0^ 





09 


S 


















• 






Je 










X 




5. 




CM 


CM 


•f-l 


o 


<u 




CO 




I-H 


I-H 




M 


I-I 


• 


• 


• 


• 


• 












1 


























































i-H 












•H 




i-H 












C 




Cd 


o 




tf\ 


f<s, 




& 




0 


CO 


r-H 


0 






o 




<u 


• 


• 


• 


• 


• 












1 










h. 














iJ 






CO 










I-H 


0 


I-I 


I-H 


Q 




O 




• 


• 


• 


• 




CO 






1 


1 


1 


1 


4J 
















09 
















0) 




















• 












4J 






o 


CO 












cd 






00 




1—4 




O 


a> 


• 


• 


• 






§ 


M 








1 


r 


1 


> 


















































CD 










m 




o 






o 


0 




Q 








o 


• 


• 


• 








M 


> 




1 


1 


1 


1 




a> 






t 


























cd 








t 








M 












CO 






cd 








Q 


Q 






u 


• 


• 


If) 










a 






• 

1 


1 






• 
















CO 








je 
























• 








1 








o 


'J 


<f 


CO 


CO 


CM 


vO 


09 


o 


u 










Q 




CO 


o 


• 


• 


• 


• 














1 


1 




cd 
















M 
















O 


















• 


















a> 


■Jc 












u 




■Jc 




1 










cd 








*n 


Q 




u 


u 




CO 


IT) 




Q 






• 


• 


• 


• 














1 


1 


Q 








f 






■ 








0) 
















•a 






1 








Cd 


cd 


OJ 






CM 


I-H 






M 




CO 


in 


0 








O 


• 


• 


• 


• 


• 












1 


1 








09 
















0) 
















M 
































•o 
















0) 




0) 












0 




0 0) § 


u 










o 


O 0) f-l 




0 0) 












f-l I-H 03 




•H 09 












> f-l O 
















Cd MH iH 


cd <M f-l 




I-H 


CM 






New 


pa 04 o 


X 0 ^ 

1) M U 
PQ A 


pa 04 pa 


IG 


IG 



<U 

Cd 

I-H 

<u 

M 
M 
0 

o 

CO 
0) 
I-H 

•s 

fH 



iJ 

M 

O 
MH 

01 

CI 

<u 
:S 

MH 
0 

u 



0) 

u 

cd 

s 



cd 
H 



0 

s 

8 



00 



m I-H o 
000 



u 

0 



-Jc * -Jc 



ERLC 



-41- 

45 



09 

Cd 
u 

o 



10 
Q) 
U 
O 

o 

CO 

o 



o 
u 

M 

O 



cd 

•g 

o 



•g 

d 
o 

U 

cd 



CO 
> 



c 

O 

c 
cd 



H 

c 

e 

> 
1-1 
O 

<: 

















0) 
















^ • 




















Cn 




00 




O 


CO 


CO 


CM 


0 


0 






* 


* 


• 


• 


• 


CO 


A< 






1 






































■K 












r-4 




4c 








f-l 








I 






c 


Cd 


a\ 






ON 


00 


DC 


o 






CO 


0 


0 


O 




* 


* 


• 


• 


• 










1 








• 


■K 
^r. 


4c 
4c 
4c 


4c 

IS. 








erf •S 


Oi 


00 


St 




00 




CD 4-* 




00 










i 

•H 


• 


* 


• 


• 


• 


0) 


O H 






1 


1 


1 


4-1 


M <J 












(0 














Q> 






jc 


4c 






H 






4c 


4c 










■K 


4c 


4c 






4J 


Cd 


CO 


t** 


^ 


<x> 


0 




3 cd 


00 




00 




CM 




0 


• 


* 


• 


• 


• 


§ 


H Cd 






1 


1 


1 










« 














4c 






1-1 






t 










cd • 


m 


CO 


& 


iH 


0 


O 




vO 


vO 




0 


0 


<3 


o o 




• 


• 


• 


• 




M > 






1 




0 




Q> 


4c 


4C 


4c 








00 


4c 


4c 


4c 








cd Q) 




4c 
i-i 


4c 
CO 




0 




Q> cd 




in 




0 






> M 


• 


• 


• 


• 


• 










1 


1 


1 




• 














CO 


4c 


4c 


4c 










4c 


4c 


4c 








• T3 


4c 


4c 


4c 








O cd 


O 




00 


CM 




(0 


O M 






m 


0 


0 




CO O 


* 


* 


• 


• 


• 


tj 






1 


1 


1 
















M 














o 


















4c 


4C 


4c 








^ Q> 


4c 














4c 




i 








1-1 Cd 


CO 






iH 






M M 






in 








<3 O 


* 


* 


• 


• 

1 


• 

• 




00 
















4c 












•rl Q> 


4c 


4c 












4c 


4c 










(0 Cd 




vO 


CO 








Q> U 




CO 


in 




0 




Cd o 


• 


• 


• 

1 


• 

1 


• 

1 




(0 




























u 














































a 










o 














o 


o 0) 1-i 


O 0) 1 


O Q> 








u 


1-1 iH to 


•H .-1 > 


1-1 iH to 










> 1-1 o 


> 1-1 0) > 1-1 ^ 










cd M-i ^ 


cd M-i 1-1 


Cd M-l o 




CM 






^ o u 


rCj O ^ 


^ o 5 










<i> u ^ 


li U 0 












» rii u 


» PL4 ^ 


CQ CQ 


H 


H 



0) 



0) 
M 
M 

o 
o 



cd 

U 

cd 
> 



0) 



O 



o 



0) 
J2 



0) 

cd 



cd 



5 



0 

CO 

d 
o 
o 



ON 

cd 



m iH o 
000 



dl 04 04 04 



u 
o 

PE4 



* $ t 



ERIC 



-42- 

46 



•Table 10 



Regression of (1) IQ; (2) Curiosity^; (3) Achievement Strivings^; 
and (4) Blocks^on Average Grade: Boys^ 



Standardized t for 

regression regression 

coefficient coefficient 

Beta (1) .329 5.10** 

Beta (2) .137 i. 71+ 

Beta (3) . 201 2.64* 

Beta (4) -.308 -3. 84** 



F ratio = 32.37* (df 3.88). 
Intercept = 163.184 
Multiple R Square = .47 



^Refers to Behavior Profile subscales. 

^n for IQ and average grade is 106; n for the remaining variables 
and average grade is 88 . 

+£ > .05 -c .10 

*£ < . 01 

**£<: .001 
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Table 11 



Regression of (I) IQ; (2) Curiosity^; (3) Achievement Strivings^; 
and (4) Blocks^ on Average Grade: Girls'^ 



Standardized t for 

regression regression 
coefficient coefficient 



Beta (1) .234 3.43** 

Beta (2) .297 3.06* 

Beta (3) -.116 -1. 08 

Beta (4) -.462 -4.42** 



F ratio = 29.78* (df 3,76) 
Intercept = 196.576 
Multiple R Square = .49 



^Refers to Behavior Profile subscales. 

^Nfor IQ and a\/ferage grade is 84; n for the remaining variables and 
average grade is 76. 

*£ < .01 

**£ * .001 
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Instructions 



We •re trying to learn something about the pictures that children 
your aF>e think are interesting, a..i the pictures they think are not so 
interesting. So we •re going to play something like a game, (child's 
name). See this pile of things? It's a pile of pictures. Lee these 
pac^s? They tell things about the pictures. The way you fina out about 
the pictures is to push one of these chips over to my side of the table. 
Then 1*11 tell you something about it. If you push over another ctVp, 
I'll tell you another thing. You can push over as many or as few chips 
as you want, depending on how interested you are in finding out n;ore about 
the picturas. 

I will show you two pictures at a time, and you tell me which one 
you'd like to know more about. When you give one of these chips, I'll 
read you one thing about the picture • Each time you want to know more, 
give me another cnip and I'll tell you another thing it says about the 
picture. 

Don't feel you have to give me lots and lots of chips if you really 
aren't interested in hearing about the picture. Tnere are lots of pic- 
tures (point) and lots of things written down about them. You may want 
to know nore about some pictures than others. Only give ire chips as long 
as you are interested in knowing more about the picture » when you get 
tired of hearing about one picture, tell me yo\j want to go on to the next. 

JO you understand? 
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Information 



Incongruous 

!• Lucy^s mother made her dress. 

2. She just picked a bunch of flowers. 

3. She^s on her way to her aunt^s house, 

U. Her aunt will give her a coke when she gets there, 

5. The ground must be soft, since there are footprints in it, 

6. The footprints behind her don^t look like hers at all. 

7. There are no footprints of her bare feet anywhere to be seen, 

8. one is h 1/2 years old. 

9. She likes walking around in ner neighborhood. 

10. The footprints belong to a man who was walking there earlier today. 

11. Some workmen has just poured cement for a new sidewalk and the man 
walked on it while it was still wet. 

12. It's dry now, so Lucy doesn't leave any footprints. 

13. Wl^y aid the man walk on wet cement? 

Ih. Whose footprints go deeper in the ground, a girl's or a grown ups? 



bongruous 

1, Lucy's mother made her dress, 

2, bhe just picked a bunch of flowers. 

3, Lucy is on ner way to her aunt's house to give the flowers to her, 
U. Her atont will give her a coke when she gets there. 

Sm Lucy will not give the flowers to her aunt. 

6, She knows her aunt loves flowers. 

7. Sne is h 1/2 years old, 

8. She likes to walk arouna her neighborhood. 

9, Lucy dropped the flowers and did not stop to pick them up. 

10. 5he dropped them when she heard some thunder. 

11. Lucy is afraid of thunder and ran as fast as she could to her aunt's 
house. 

12. joes Lucy ever wear shoes? 

13. Lucy wonders if her aunt will be sorry not to have the flowers, 
lU. fiill Lucy pick some more flowers for her aunt? 
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